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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to claims have been considered but are moot in view 
of the new ground(s) of rejection. 

Claim Rejections - 35 USC§112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claim 36 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Regarding claim 36, the claim has not provided any specific feature that would cause the 
reflecting surface of the respective reflecting device to become unparallel to the substrate. 
Therefore, the rejection below is based on the broadest interpretation. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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3. Claims 1, 10, 29, 31-33, 35 and 36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Makino et al (US Patent 6,549,694) in view of Takeuchi et al. (US Patent 
6,249,370), and further in view of Winkler et al. (US Patent 6,856,449). 

Regarding claims 1, 31 and 32, Makino (figure 6B) is interpreted as disclosing a spatial 
light modulator that modulates an incident wavefront comprising reflective devices 109a and 
109b that modulate portions of the incident wavefront. Makino does not disclose the claimed 
configuration of the actuating component underneath the reflective devices comprising the 
substrate, the actuator, and the first and second electrodes. Within the same field of endeavor, 
Takeuchi (figures 24 and 9) is interpreted as disclosing a actuating component underneath a 
reflective device, comprising a continuous solid and substantially rigid substrate 22, and an 
actuator 14 comprising actuator elements 32 and first and second sets of electrodes 34a and 34b, 
wherein respective electrodes in the first set of electrodes are coupled to a first portion of 
respective ones of the actuator elements and are coupled to respective ones of the reflective 
devices, and wherein respective electrodes in the second set of electrodes are coupled to a second 
portion of the respective ones of the actuator elements and are coupled to the continuous solid 
and substantially rigid substrate. Makino in view of Takeuchi discloses all the claimed 
limitations except that the reflective devices are individually modulated to cause an interference 
pattern in a reflected wavefront, or the actuator elements are controlled to form an overall desired 
reflecting configuration. However, it is known in the display art that an interference pattern can 
be created by individually moving a single active reflective device next to a reference one. 
Within the same field of endeavor, Winkler is interpreted as disclosing this teaching (col. 7, lines 
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60-67) or the actuator elements can be controlled to form an overall desired reflecting 
configuration (col. 8, lines 1-11). Therefore, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to provide the actuator, and the first and second 
electrodes for the purpose of creating the actuating component, and to modulate the reflective 
devices individually for the purpose of controlling different portions of the modulating array. 

Regarding claim 10, Makino (figure 6B) is interpreted as further disclosing that the 
reflective devices form an overall curved shape. 

Regarding claims 29 and 36, Takeuchi (figures 24 and 9) is interpreted as disclosing that 
the electrodes causes a material of the actuator elements to expand and contract in a piston-like 
motion (see figure 24) to move the respective reflective devices along a longitudinal axis of the 
actuator elements, wherein a reflecting surface of the respective reflective device remains 
parallel to a plane formed through a surface of the continuous solid and substantially rigid 
substrate. Takeuchi does not disclose the reflecting device being unparallel to the substrate. 
Within the same field of endeavor, Makino (figure 5) discloses such teaching. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
tilt the reflective devices unparallel to the substrate for the purpose of creating different 
interference patterns. 

Regarding claim 33, Makino (figure 6B) is interpreted as further disclosing that the 
continuous solid and substantially rigid substrate provides a common reference plane for a 
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reflecting surface of each of the reflective devices, such that the reflecting surface of the 
reflective devices are actuated with respect to each other to perform the modulating of the 
incident wavefront. 

Regarding claim 35, Makino (figure 5) is interpreted as further disclosing that the 
electrode comprises a two-dimensional array of electrodes and each respective one of the two- 
dimensional array of electrodes is coupled to a second position of the respective ones of the 
actuator elements and is coupled to the substrate. 

4. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Makino et al (US 
Patent 6,549,694) in view of Takeuchi et al. (US Patent 6,249,370) and further in view of 
Winkler et al. (US Patent 6,856,449), as applied to claim 1, and further in view of Amm et al. 
(US Patent 6,639,722). 

Regarding claim 1 1, Makino in view of Takeuchi in view of Winkler discloses all the 
claimed limitations except that the actuator elements are formed in varying heights and positions 
on the continuous solid and substantially rigid substrate, such that varying wavefront patterns are 
generated by light reflecting therefrom. Within the same field of endeavor, Amm is interpreted 
as disclosing this teaching (figures 3 A and 3B). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to vary the heights and positions of 
actuator elements for the purpose of different reflecting configurations. 
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5. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Makino et al (US 
Patent 6,549,694) in view of Takeuchi et al. (US Patent 6,249,370) and further in view of 
Winkler et al. (US Patent 6,856,449), as applied in claim 29, in view of Frische et al. (US Patent 
5,493,623). 

Regarding claim 30, Makino in view of Takeuchi in view of Winkler discloses all the 
limitations as described above, except that the material of the actuator is a PZT. However, 
piezoelectric (PZT) type actuator is well-known in the art. Within the same field of endeavor, 
Frische et al. is interpreted as disclosing the teaching of a modulator application wherein 
electrical excitation to the electrodes causes the PZT material of the actuator elements to expand 
and contract (col. 7, lines 20-46). Therefore, it would have been obvious to one having ordinary 
skill in the art at the time that the invention was made to use a PZT material, as taught by Frische 
et al., for the purpose of actuating the modulator. 

6. Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Makino et al (US 
Patent 6,549,694) in view of Takeuchi et al. (US Patent 6,249,370) and further in view of 
Winkler et al. (US Patent 6,856,449), as applied in claim 29, in view of Fujita (US Patent 
6,002,154). 

Regarding claim 34, Makino in view of Takeuchi in view of Winkler discloses all the 
limitations as described above, except for an insulating layer coupled to the substrate that 
dissipates heat from the respective electrodes in the second set of electrodes. Within the same 
field of endeavor, Fujita is interpreted as disclosing such teaching (col. 1, lines 55-65). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time that the 
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invention was made to provide an insulating layer for the purpose of dissipating heat from the 
electrodes to avoid overheating the device. 

Conclusion 

1. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 1 36(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jack Dinh whose telephone number is 571-272-2327. The 
examiner can normally be reached on M-F (9:30 AM - 6:00 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ricky L. Mack can be reached on 571-272-2333. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Jack Dinh 




